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IMPACTSOFBLACK-TAILED PRAIRIE DOG
RODENTICIDESONNONTARGETPASSERINES

Aiithoin D. Apa' \ Daniel W. Uresk'^, and Ra\nu)nd L. Linder'

Absirait —In 1983 zinc phosphide, str\elinine w ith prehait, and strychnine without prebait were applied to

hlaek-tailed prairie dog {Cijnomijs hidovicianus ) colonies in west central South Dakota. Short-term (four days later) and
long-term (one year later) impacts of the rodenticides on Horned Larks (Ereiuopliila alpestris) and other granivorous

birds inhabiting prairie dog colonies were evaluated. Horned Larks and 49 other bird species were observed.

Immediate impacts reduced Horned Lark relative densities 66% with strychnine onh and 55% with prebaited

str>chnine. Zing phosphide caused no measurable reduction. Florned Larks showed no long-term direct impacts.

Indirect negati\e impacts occurred through habitat changes following prairie dog control. The granivorous guild

showed no short- or long-term effects.

Key tcords: Cynomys ludovicianus, Eremophila alpestris, granivorous fiitild, zinc phosphide, strychnine.

Poisons applied to oats are the past and (Tietjen 1976). Since 1976, zinc phosphide has

present primar\' tool for black-tailed prairie been the onh rodenticide available for prairie

dog {Cynomys hidovicianus) control. Strych- dog control when there is federal involve-

nine was introduced into the United States ment.

about 1847, and its success as a rodenticide Several granivorous passerines inhabit black-

has varied (Crabtree 1962). The alkaloid form tailed prairie dog colonies (Agnew et al. 1986).

on grain was recommended by the U.S. De- Birds residing on prairie dog colonies that

partment of Agriculture at the beginning of could suffer death or illness from poison con-

the century (Merriam 1902, Crabtree 1962). sumption are those of seed-eating guilds (Root

Inconsistent treatment effects in certain situa- 1967, Creighton 1974.) This guild could con-

tions and potential hazards to many nontarget sume treated grains. Tietjen (1976) observed
species (Tietjen 1976) have caused concern. Horned Larks {Eremophila alpestris) and

Zinc phosphide was introduced as a verte- Mourning Doves (Zenaida macroiira) on zinc

brate pest control agent in 1943 due to strych- phosphide-treated prairie dog colonies, but

nine shortages during World War II (Crab- obserxations after treatment did not locate

tree 1962). Following replenished supplies an\' sick or dead birds. In contrast, Hegdal
of strychnine and the de\ elopment of sodium and Gatz (1977a) found significant mortality of

monofluoracetate (Compound 1080), use of nontarget seed-eating birds, especially Horned
zinc phospiiide as a field rodenticide was Larks and Mourning Doves, when str\'ch-

curtailed until it was developed specifically nine-treated grain was applied to Richardson's

for black-tailed prairie dog control in 1976 ground squirrel {Spennophihis richardsonii)
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colonies. The U.S. Department of Interior

(1956) acknowledged that nontarget losses

occurred following exposure to strychnine

and recommended that attempts be made to

minimize the effects.

Quantitative estimates that evaluate poison

impacts on avian residents from prairie dog

control have not been fully documented. The
objectives of this study were to evaluate (1)

short- and long-term effects of zinc phosphide

(with prebait), strychnine with prebait, and

strychnine without prebait on Horned Larks

and the granivorous avian guild and (2) com-

pare three rodenticide treatments. Immedi-

ate effects on birds by the three rodenticide

treatments have been reported by Uresk et al.

(1988).

grass {Bromus tectorum) and Japanese chess

(B. japonicus). (Scientific names of plants

follow Nickerson et al. 1976 and Van Bruggen
1976.) Native herbivores are black-tailed

prairie dog, mule deer (Odocoileus hemi-

oniis). Rocky Mountain bighorn sheep (Ovis

canadensis), American bison {Bison bison),

pronghorn (Antilocapra americana), black-

tailed jackrabbit {Lepus californicus), and
white-tailed jackrabbit (L. townsendii). Small

rodents include deer mouse (Peromijscus

maniculatus) and grasshopper mouse {Onij-

chomys Icuco^iaster). Livestock are not pres-

ent in the Park, but bison graze all year. Cattle

are allowed to graze the National Grasslands

six months during the growing season each

year.

Study Area

The study area is located on Badlands

National Park and Buffalo Gap National Grass-

lands in west central South Dakota. Climate is

considered semiarid with an average annual

precipitation of 40 cm at the Cedar Pass Visi-

tors Center, Badlands National Park. Approx-

imately 80% of the precipitation falls as

thundershowers during April to September,

and rainfall can be localized or cover large

areas. Temperatures range from —5 C in Jan-

uary to 43 C in July, with an average annual

temperature of 10 C.

Raymond and King (1976) described the

soils on the area as sedimentary deposits of

clay, silt, gravel, and volcanic ash. Topo-

graphic features consist of rugged pinnacles,

vegetated table top buttes, creek gullies, and

grassland basins. Gently rolling grasslands

are located in the northern portion of the

study area with elevation ranging from 700

to 1000 m.

The vegetation consists of a mosaic of na-

tive grasses, forbs, shrubs, and isolated

trees. Dominant grasses include bluegrama

(Bouteloua gracilis), buffalograss (Buchloe

dachjloides), needleleaf sedge {Carex eleo-

charis), and western wheatgrass (A^ropyron

smithii). Commonforbs include scarlet mal-

low (Sphaeralcea coccinea), American vetch

{Vicia americana), dogweed (Dyssodia pap-

posa), sage (Salvia reflexa), and prairie sun-

flower {Helianthus petiolaris). The dominant

shrub species is pasture sagebrush (Artemisia

frigida). Nonnative grasses include cheat-

Methods

Eighteen sites on 15 prairie dog colonies

were sampled in 1983 and 1984 with 9 treat-

ment sites and 9 controls (Uresk et al. 1986).

Sites were clustered into three major areas,

and each rodenticide treatment had 3 treated

and 3 control sites. Zinc phosphide with pre-

bait was applied to the area within Badlands

National Park because administrative re-

straints did not allow the use of strychnine.

Four of the zinc phosphide (2 treatment and

2 control) sites were clustered and paired on

a prairie dog colony of approximately 600 ha.

The remaining treatment prairie dog colony

was located northwest of the aforementioned

larger colony, and the control colony was

northeast of the larger colony in the Buffalo

Gap National Grasslands. Strychnine with

and without prebait treatment was randomly

assigned to the two areas on the National

Grasslands. The area with prebaited strych-

nine was located east and south of Scenic,

South Dakota. All strychnine treatment and

control sites were on isolated towns ranging

from 12 to 283 ha. Within each treatment

regime, treatment or control designation

was determined randomly except when the

National Park Service imposed administra-

tive restrictions.

Avian populations were sampled on 18 per-

manent 805 X 62-m (4.9 ha) belt transects,

one on each site. Relative densities of bird

species were estimated using a modification of

technicjues developed by Emlen (1971, 1977)

and Rotenberrv (1982). The observer walked



1991] KODKNTICIDK IMPACTSONPaSSF, RINKS 303

the transect line and counted birds up to 31 ni

on either side of the hue. Saniphng het!;an

one-half hour after sunrise and continued for

approximately 4-5 hours; average walking:;

time was 15-25 minutes per transect. Sam-

pling was conducted on four consecutive days

for each sampling session. Birds liovering

over and/or flying over the transect were tal-

lied. In 1983 four pretreatment sampling ses-

sions, prior to poisoning prairie dogs, were
conducted in June, July, August, and early

September. The sampling session in early

September occurred one week prior to poi-

soning. The first posttreatment session in

late September commenced four days after

treatment to evaluate short-term treatment

effects. Four posttreatment sampling sessions

were conducted in June, July, August, and

September of 1984 to evaluate long-term

treatment effects.

Bait Formulation and Application

Poison application was in accordance with

federal label instructions. The untreated oats

(prebait) and the poisoned oats were applied

from 3-wheel drive ATVs fitted with bait

dispensers (Schenbeck 1982). Smaller acre-

ages were treated by hand using teaspoons

(H. P. Tietjen, USFWS, Denver, Colorado,

personal communication).

Prebait consisted of four grams of high-

quality, untreated, steam-rolled oats applied

at each prairie dog burrow. Three sites were
prebaited on 20 September 1983 and three

on 21 September 1983. A minimum of 95%
of the burrows were prebaited. Prebait was

applied (<0.01 m" area) at edges of prairie dog
mounds. Three days after prebait application

three sites were treated with 4 g of 2.0% active

zinc phosphide steam-rolled oats. On 23 Sep-

tember 1983 three additional sites were
treated with 8 g of 0.5% strychnine alkaloid

steam-rolled oats per burrow. The last three

sites were treated with strychnine oats on
24 September 1983 but were not prebaited.

Statistical Analyses

Analysis of covariance was used to compare
each treated group (cluster) of sites with its

respective control group. Applications of re-

peated measures were examined but required

constant response through time; i.e. , no inter-

action between time and treatment. These
data did not show a constant response through

time and had interactions; therefore we used
covariance adjustments for individual post-

treatment sampling sessions. Pretreatment
obs(Mvati<)ns were used as covariates. Effect of

rodenticide treatment for each time point was
estimated as the covariance-adjusted differ-

ence between treated and control sites for

each rodenticide. After obtaining an overall

rejection of the hypothesis of no treatment

effect, contrasts for each rodenticide treat-

ment compared to its control were evaluated

for significance based on a variance estimated

only from the sites in each cluster (variance

was heterogeneous among clusters). If the

correlation between pretreatment and post-

treatment observations was not significant

(a < 0.20), then estimates of treatment effects

were based on the difference between post-

treatment and pretreatment observations

(repeated measures). This analysis uses the

interaction between time and treatment as

the indicator of the significant change due to

treatment (Green 1979). Rodenticides were
compared by forming paii-wise contrasts of the

contrasts obtained for the individual rodenti-

cide treatments. Randomization procedures

(Edington 1980, Romesburg 1981) based on
10,000 random permutations of the data pairs

among treatment groups were used to esti-

mate statistical significance of the various con-

trasts. Variance of a contrast was calculated as

the sum of the variances of the means in the

contrast, with calculated individual variances

based on the covariance and homogeneous
variance assumptions appropriate for the par-

ticular variable.

Because omission of any effect due to poi-

soning was considered more serious than the

potential incorrect declaration of a significant

treatment effect. Type II error protection was
produced by testing each contrast individu-

ally. However, some Type I error protection

was afforded by testing individual contrasts

only after first observing a significant (P =
. 10)

overall test of treatment differences using

analysis of covariance (Carmer and Swanson
1973). Individual contrasts were considered

biologically significant at P = .20. Although
admittedly unconventional, for the number of

sites available for study, this significance

criterion produces a power (probability of

detecting a true difference) of approximately

0.80 for a contrast twice as large as its stan-

dard error. This was considered a reasonable
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Table 3. Comparison of effects of strychnine only (S-9) and prebaited strychnine (PS-9) on Horned Lark relative

densities/10 ha.

1983

September

1984

June

J"iy

August

September
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{Euphagus cyanocephalus) Blackbirds; Ves-

per Sparrows; Western Meadowlarks; and

Mourning Doves. Poisoned grains treated

with zinc phosphide also posed a lesser threat

to other seed-eating birds (Tietjen 1976, Heg-

dal and Gatz 1977b).
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